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&	 Jouventin	 987,	Bartle	 99,	Brothers	 99).	Recent	 research	
has	 explored	 the	 impacts	 of	 seabird	 bycatch	 in	 longline	 (Tuck	
et al.	 200,	 Lewison	 &	 Crowder	 2003)	 and	 in	 trawl	 fisheries	
(Weimerskirch	et al.	2000,	Sullivan	&	Reid	2003).	Understanding	
the	 impact	 of	 fisheries	 bycatch	 on	 seabird	 species	 involves	 both	
quantifying	 the	 number	 of	 individuals	 affected	 (including	 lethal	
and	 sub-lethal	 effects)	 and	 determining	 the	 effect,	 if	 any,	 that	
bycatch	could	have	at	the	population	or	community	level.
Fisheries	 bycatch	 is	 only	 one	 of	 several	 human-mediated	
disturbances	 that	 may	 threaten	 seabird	 populations.	 Introduced	
predators,	 toxin	 contamination,	 disease	 and	 other	 disturbances	
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Despite	these	challenges,	the	body	of	bycatch	data	and	research	is	
growing.	 Fig.		 illustrates	 published	 or	 released	 seabird	 bycatch	
data	 from	 longline	 fisheries	 up	 to	 2005.	 These	 data	 come	 from	
observer	 programs	 and	 experimental	 fisheries.	Although	 bycatch	
coverage	 is	 still	 small	 relative	 to	 fishing	effort,	 the	existing	body	
of	 data	 continues	 to	 grow	 in	 size	 and	 detail.	 For	 some	 fisheries,	
bycatch	data	extend	over	more	than	a	decade.
Carcass	 recovery	programs	point	 to	sex-biased	mortality	 in	some	
regions.	Bycatch	studies	around	the	Prince	Edward	Islands	found	a	
strong	adult	male	bias	in	bycatch	mortality	(Nel	et al.	2002,	Ryan	
&	 Boix-Hinzen	 (999)	 for	 three	 species	 (White-chinned	 Petrel	








to	 understanding	 how	 current	 bycatch	 levels	 may	 affect	 future	
seabird	populations	(sensu	Mills	&	Ryan	2005).
Beyond	 data	 limitations	 and	 uncertainty,	 another	 less	 obvious	
challenge	 to	bycatch	 research	 is	 the	 issue	of	 scale.	Fishing	effort	
is	globally	distributed.	Some	areas	are	subject	 to	fishing	pressure	
from	 multiple	 fisheries,	 but	 few	 (if	 any)	 ocean	 regions	 remain	
entirely	 unfished.	 A	 map	 of	 pelagic	 longline	 fishing	 effort	 in	
2000	 provides	 one	 example	 of	 the	 global	 nature	 of	 industrial	
fisheries	 (Fig.	2).	 Telemetry	 studies	 indicate	 that	 some	 seabirds	
also	 can	 have	 ocean-wide	 distributions,	 travelling	 hundreds	 of	
kilometres	 in	 days	 (Weimerskirch	 et al.	 999,	Weimerskirch	 &	
Wilson	2000,	Croxall	et al.	2005).	Although	efforts	are	underway	
to	 publish	more	 detailed	 distribution	 data	 (BirdLife	 International	
2004),	 estimated	 distributions	 for	 albatross	 and	 petrel	 species	 of	
conservation	concern	suggest	that	seabirds	can	encounter	as	many	as	
2	sovereign	nations	and	Exclusive	Economic	Zones	(EEZs),	which	




assessments	 can	 address	 important	 local	 conservation	 concerns,	
for	many	 seabird	 species,	 these	 small-scale	 analyses	will	 not	 be	
indicative	 of	 the	 conservation	 status	 of	 the	 population	 or	 species	
as	a	whole.
Fig. 2.	 An	 example	 of	 the	 global	 nature	 of	 industrial	 fisheries,	 showing	 pelagic	 longline	 fishing	 effort	 in	 2000.	 (Reproduced	 with	
permission	from	Lewison	et	al.	2004.)
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Given	 the	 wide	 distributions	 of	 many	 seabird	 species	 and	 the	
highly	mobile,	multinational	fishing	fleets	with	which	they	interact,	
a	 large-scale	 perspective	 is	 required	 to	 characterize	 accurately	
the	 magnitude	 and	 extent	 of	 bycatch	 effects.	 This	 “big	 picture”	
perspective	will	also	be	critical	to	tracking	the	efficacy	of	bycatch	
mitigation	 measures	 implemented	 across	 fleets.	 Recognizing	 the	
international	 nature	 of	 seabird	bycatch	 also	highlights	 the	 critical	
roles	 that	 regional	 fisheries	 management	 organizations	 (RFMOs)	
must	 play	 in	 implementing	 and	 enforcing	 effective	 international	
bycatch	mitigation	management.	 RFMOs,	 as	 the	 entities	 charged	
with	 the	management	 of	 international	 (“high	 seas”)	 fisheries,	 can	
provide	 a	much-needed	 forum	 for	 the	 coordination	 of	mitigation	
efforts	 and	 proactive	 conservation	 of	 bycatch	 species	 (Small	
2005).
To	understand	better	the	impacts	of	seabird	bycatch	and	to	promote	
effective	 conservation,	 it	 is	 essential	 that	 researchers	 begin	 to	
consider	 the	 effects	 of	 bycatch	 from	 multinational	 fleets	 across	
large	ocean	 regions.	A	 large-scale	 approach	will	 facilitate	 a	more	
integrated	 path	 to	 understanding	 and	 managing	 the	 impact	 of	
fisheries	bycatch.	Across	regions,	research	combining	fishing	effort,	
bycatch,	 oceanographic	 conditions	 and	 seabird	 distribution	 data	
can	provide	an	ecologic	understanding	of	what	generates	bycatch	
hotspots.	Although	 further	 data	 collection	 is	warranted,	 for	 some	
regions,	 existing	 bycatch	 data	 can	 be	 used	 for	 these	 large-scale	
analyses.
A	 large-scale	 approach	 will	 be	 possible	 only	 with	 international	
coordination	 and	 collaboration.	 Such	 a	 synthesis	 will	 require	
attention	 to	 issues	 of	 data	 sharing	 and	 propriety.	However,	 given	
the	 conservation	 concern	 for	 many	 species	 and	 the	 potential	 for	
bycatch	research	to	move	beyond	a	single-species	focus	to	a	more	






We	 thank	 the	 participants	 of	 a	 US	 National	 Marine	 Fisheries	
Service–sponsored	 workshop	 and	 discussion	 on	 this	 topic	 held	
at	 the	 Third	 International	 Albatross	 and	 Petrel	 Conference	 in	
Montevideo,	 Uruguay,	 in	 August	 2004.	 That	 workshop	 was	
instrumental	 in	 fostering	discussion	and	 in	creating	a	network	for	






contamination.	Marine Ecology Progress Series	232:	28–290.
BAIRD,	 S.J.	 2005.	 Incidental	 capture	 of	 seabird	 species	 in	
commercial	 fisheries	 in	 New	 Zealand	 waters,	 2002–2003.	
New	Zealand	Fisheries	Assessment	Report	2005/2.	Wellington:	
Ministry	of	Fisheries.
BARNES,	 K.N.,	 RYAN,	 P.G.	 &	 BOIX-HINZEN,	 C.	 997.	 The	
impact	 of	 the	hake	Merluccius	 spp.	 longline	 fishery	off	South	
Africa	on	procellariiform	seabirds.	Biological Conservation	82:	
227–234.
BARTLE,	 J.A.	 99.	 Incidental	 capture	 of	 seabirds	 in	 the	









2003,	 Gordon’s	 Bay,	 South	 Africa.	 Cambridge:	 BirdLife	
International.
BROTHERS,	 N.	 99.	 Albatross	 mortality	 and	 associated	 bait	
loss	 in	 the	 Japanese	 longline	 fishery	 in	 the	 Southern	 Ocean.	
Biological Conservation	55:	255–268.
BROTHERS,	N.,	GALES,	R.	&	REID,	T.	999.	The	 influence	of	
environmental	 variables	 and	 mitigation	 measures	 on	 seabird	
catch	 rates	 in	 the	 Japanese	 tuna	 longline	 fishery	 within	 the	
Australian	Fishing	Zone,	 99–995.	Biological Conservation	
88:	85–0.










CROXALL,	 J.P.,	 SILK,	 J.R.D.,	 PHILLIPS,	 R.A.,	AFANASYEV,	
V.	&	BRIGGS,	D.R.	2005.	Global	circumnavigations:	tracking	







R.	 2003.	 Estimates	 of	 seabird	 by-catch	 along	 the	 Patagonian	
Shelf	 by	Argentine	 longline	 fishing	 vessels,	 999–200.	 Bird 
Conservation International	3:	273–28.
FINKELSTEIN,	M.E.,	 GWIAZDA,	 R.H.	 &	 SMITH,	 D.R.	 2003.	




Longline	 fishing	 at	 Tristan	 da	 Cunha:	 impacts	 on	 seabirds.	
Atlantic Seabirds	2:	49–56.
JAHNCKE,	J.,	GOYA,	E.	&	GUILLEN,	A.	200.	Seabird	by-catch	




Document	 prepared	 for	 the	 2nd	 meeting	 of	 the	 Commission	
for	 the	 Conservation	 of	 Southern	 Bluefin	 Tuna	 (CCSBT)	
Ecologically	 Related	 Species	Working	Group,	 3–5	June	 997,	
Canberra,	Australia.	CCSBT-ERS/97.
LEWISON,	 R.L.	 &	 CROWDER,	 L.B.	 2003.	 Estimating	 fishery	
bycatch	 and	 effects	 on	 a	 vulnerable	 seabird	 population.	
Ecological Applications	3:	743–753.
	 Lewison et al.:	Large-scale	approach	to	seabird	bycatch	 5
Marine	Ornithology	33:	–5	(2005)
LEWISON,	 R.L,	 FREEMAN,	 S.A.	 &	 CROWDER,	 L.B.	 2004.	
Quantifying	 the	 effects	 of	 fisheries	 on	 threatened	 species:	 the	






Valdivia,	 Chile,	 2–6	December	 2003.	 FAO	 Fisheries	 Report	
No.	75.	pp.	6–7.
MILLS,	M.S.L	&	RYAN,	P.G.	 2005.	Modelling	 impacts	 of	 long-
line	fishing:	what	are	the	effects	of	pair-bond	disruption	and	sex-
biased	mortality	 on	 albatross	 fecundity?	Animal Conservation	
8:	359–367.
MORENO,	 C.A.,	 RUBILAR,	 P.S.,	 MARSCHOFF,	 E.	 &	
BENZAQUEN,	 L.	 996.	 Factors	 affecting	 the	 incidental	
mortality	of	seabirds	 in	 the	Dissostichus eleginoides	 fishery	 in	
the	Southwest	Atlantic	(SubArea	48.3,	995).	CCAMLR Science	
3:	79–9
MURRAY,	 T.E.,	 BARTLE,	 J.A.,	 KALISH,	 S.R.	 &	 TAYLOR,	
P.R.	993.	 Incidental	capture	of	seabirds	 in	Japanese	Southern	
Bluefin	 Tuna	 longline	 vessels	 in	 New	 Zealand	 waters,	 988–
992.	Bird Conservation International	3:	8–20.
NEL,	D.C.,	RYAN	P.G.	&	WATKINS	B.P.	2002.	Seabird	mortality	
in	 the	Patagonian	Toothfish	 longline	 fishery	around	 the	Prince	
Edward	Islands,	996–2000.	Antarctic Science	4:	5–6.
NEVES,	T.	&	OLMOS,	 F.	 998.	Albatross	mortality	 in	 fisheries	
off	 the	 coast	 of	 Brazil.	 In:	 Robertson,	 G.	 &	 Gales,	 R.	 (Eds).	
Albatross	 biology	 and	 conservation.	 Chipping	 Norton:	 Surrey	
Beatty.	pp.	24–29.
OLMOS,	 F.	 &	 NEVES,	 T.	 2003.	 The	 bycatch	 of	 albatrosses	
and	 petrels	 by	 long-line	 fisheries	 in	 Brazil.	 In:	 Løkkeberg,	
S.	 &	 Theile,	 W.	 (Eds).	 Report	 of	 the	 FAO/Birdlife	 South	
American	 Workshop	 on	 Implementation	 of	 NPOA–Seabirds	
and	 Conservation	 of	Albatrosses	 and	 Petrels,	Valdivia,	 Chile,	
2–6	December	2003.	FAO	Fisheries	Report	No.	75.	pp.	7–.
OLMOS,	 F.,	 NEVES,	 T.S.	 &	 BASTOS,	 G.C.C.	 200.	 A	 pesca	
com	espinhéis	e	a	mortalidade	de	aves	marinhas	no	Brasil.	 In:	
Albuquerque,	J.,	Cândido,	J.F.,	Straube,	F.C.	&	Roos,	A.	(Orgs).	
Ornitologia	 e	 Conservação:	 da	 Ciência	 às	 Estratégias.	 SBO,	
UNISUL/CNPq.	pp.	327–337.
OSBOURNE,	 R.F.	 &	 MULLINS,	 P.	 200.	 Report	 on	 the	 Hake	
Longline	 Scientific	 Observer	 Programme	 conducted	 from	
August	 to	 December	 2000.	 Internal	 report	 of	 the	 Department	
of	Marine	and	Coastal	Management,	South	Africa.	V/20/5//4.















SMITH,	 J.L.	 2002.	A	 review	 of	 seabird	 bycatch	 in	 longline	 and	
gillnet	 fisheries	 in	 British	 Columbia,	 995–2000.	 Technical	
Report,	Canadian	Wildlife	Service.
STAGI,	 A.,	 VAZ-FERREIRA,	 R.,	 MARÍN,	 Y.	 &	 JOSEPH,	 L.	
998.	 The	 conservation	 of	 albatrosses	 in	 Uruguayan	 waters.	





TUCK,	 G.N.,	 POLACHECK,	 T.,	 CROXALL,	 J.P.	 &	
WEIMERSKIRCH,	H.	 200.	Modelling	 the	 impact	 of	 fishery	
by-catches	on	albatross	populations.	Journal of Applied Ecology	
38:	82–96.





WEIMERSKIRCH,	 H.	 2004.	 Diseases	 threaten	 Southern	 Ocean	
albatrosses.	Polar Biology	27:	374–379.
WEIMERSKIRCH,	 H.	 &	 JOUVENTIN,	 P.	 987.	 Population	





WEIMERSKIRCH,	 H.,	 CAPDEVILLE,	 D.	 &	 DUHAMEL,	 G.	
2000.	 Factors	 affecting	 the	 number	 and	 mortality	 of	 seabirds	
attending	trawlers	and	long-liners	 in	 the	Kerguelen	area.	Polar 
Biology	23:	236–249.
WEIMERSKIRCH,	 H.,	 CATARD,	A.,	 PRINCE,	 P.A.,	 CHEREL,	










distribution,	 and	 working	 with	 fishers	 to	 encourage	 the	 use	 of	
mitigation	methods	to	deter	albatross	from	baited	hooks,	such	as	
setting	lines	at	night	and	using	bird	scaring	tori	lines	(as	shown	
above).	To	learn	more	visit	www.savethealbatross.net
